Key indicators: single-crystal X-ray study; T = 173 K; mean (C-C) = 0.003 Å; R factor = 0.025; wR factor = 0.068; data-to-parameter ratio = 6.7.
In the title compound, C 37 H 35 NO 3 , a precursor to novel chiral catalysts, the N-containing six-membered ring assumes a halfchair conformation. Intermolecular C-HÁ Á ÁO hydrogen bonds link the molecules in the crystal structure.
Related literature
For the synthesis of the title compound, see: Chakka et al. (2010) . For related structures, see: Aubry et al. (2006) . For a related structure with the same chiral centres and configuration, see: Naicker et al. Refinement R[F 2 > 2(F 2 )] = 0.025 wR(F 2 ) = 0.068 S = 1.10 2514 reflections 375 parameters 1 restraint H atoms treated by a mixture of independent and constrained refinement Á max = 0.14 e Å À3 Á min = À0.12 e Å À3 Table 1 Hydrogen-bond geometry (Å , ). Data collection: APEX2 (Bruker, 2006) ; cell refinement: SAINT (Bruker, 2006) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-3 (Farrugia, 1997) and DIAMOND (Brandenburg, 1998); software used to prepare material for publication: SHELXL97.
{(1R,3S)-2-Benzyl-6,7-dimethoxy-1-phenyl-1,2,3,4-tetrahydroisoquinolin-3-yl}diphenylmethanol T. Naicker, T. Govender, H. G. Kruger and G. E. M. Maguire
Comment
The title compound (2, Fig. 3 ) is a precursor in the synthesis of novel chiral ligands involving a tetrahydroisoquinoline backbone. Recently, we have reported the application of these ligands as useful catalysts for transfer hydrogenation reactions (Chakka et al., 2010) .
Compound 2 contains four phenyl rings and the absolute stereochemistry was confirmed to be R,S at C1 and C9 positions as shown in Fig. 1, respectively (Aubry et al., 2006) . The crystal packing is stabilized by intermolecular C-H···O hydrogen bonds. The H atom of methanol does not form hydrogen bonds (Table 1 & Fig. 2 ). According to the Cambridge structural data base this is the first tetrahydroisoquinoline derivative with diaryl substitution at the C10 position. The structure displays a gauche or sc (synclinal) conformation around the O3-C10-C9-N1 bond with the OH group almost over the piperidine ring with a torsion angle of -77.0 (2)°. Due to the lack of analogous structures this observation was compared to proline diaryl alcohols (Seebach et al., 2008) which display a similar conformation around the exocyclic C9-C10 bond. Given the success of proline diaryl alcohols as a chiral catalyst (Diner et al., 2008) this comparison is particularly useful for catalysts bearing a tetrahydroisoquinoline framework as this feature could have a significant effect on the stereocontrol of the catalyst.
We recently reported a crystal structure of a similar molecule to the title compound (Naicker et al., 2009 ) which has an ester moiety at the C10 position and the N-containing six membered ring assumes a half boat conformation. The N-containing six membered ring in the title compound exists in a half chair conformation (see Fig. 1 ). A possible reason for this difference in conformation could be the introduction of large phenyl ring substitiuents at the C10 position. The efficiency of these tetrahydroisoquinoline catalysts is currently being tested in our laboratory.
Experimental
To a solution of compound 1 (Fig. 3 ) (500 mg, 1.19 mmol) in THF (10 ml), freshly prepared Grignard reagent of phenyl magnesium bromide (2.17 g, 11.9 mmol) was added under a nitrogen atmosphere at ambient temperature. Completion of the reaction was monitored with TLC by quenching 0.1 ml aliquots of the reaction mixture with saturated ammonium chloride solution at 0 °C using ethyl acetate/hexane as the solvent (40 : 60 R f 0.5). Thereafter the reaction mixture was filtered and the solvent was evaporated under reduced pressure to afford the crude product. This was purified by column chromatography using ethyl acetate/hexane (40:60) as the eluent to yield 80 % (0.52 g) pure tetrahydroisoquinoline diphenyl alcohol 2 as a white solid. 1 H NMR (600 MHz,CDCl 3 ,δ, p.p.m): 7.38 (d, J = 7.26 Hz, 2H), 7.32-7.16 (m, 9H), 6.54 (s, 1H), 6.26 (s, 1H), 5.19 (s, 1H), 3.85-3.72 (m, 6H), 3.61 (s,6H), 3.23 (dd, J = 5.10, 15.66 Hz, 1H), 2.98 (dd, J = 3.00, 15.72, Hz, 1H).
Light yellow crystals suitable for X-ray diffraction were obtained by slow evaporation of 2 in dichloromethane at room temperature.
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Refinement
The H atom of O3 was located in difference Fourier map and freely refined. All H atoms and C atoms were positioned geometrically and refined using a riding model, with C-H = 1.00 (CH), 0.99 (CH 2 ), 0.98 (CH 3 ) and 0.93 (aromatic CH) Å. U iso (H) = 1.5U eq (C) for methyl H atoms and 1.2U eq (C) for other all H atoms. In the absence of significant anomalous scattering effects, Friedel pairs were merged. Fig. 1 . The molecular structure of the title compound with the atom numbering scheme. Displacement ellipsoids are drawn at the 30% probability level. Hydrogen atoms have been omitted for clarity. 
Figures

Special details
Experimental. Half sphere of data collected using SAINT strategy (Bruker, 2006) . Crystal to detector distance = 50 mm; combination of φ and ω scans of 0.5°, 70 s per °, 2 iterations.
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes.
Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) 0.0593 (9) 0.0570 (10) 0.0414 (7) −0.0261 (8) 0.0294 (7) −0.0056 (7) O3 0.0328 (7) 0.0446 (8) 0.0367 (7) 0.0091 (7) 0.0094 (5) 0.0015 (7) N1 0.0304 (7) 0.0272 (8) 0.0309 (7) −0.0005 (6) 0.0143 (6) 0.0002 (6) 0.0341 (9) 0.0292 (9) 0.0348 (9) −0.0022 (8) 0.0184 (7) −0.0037 (8) C8
0.0340 (9) 0.0334 (10) 0.0324 (9) −0.0038 (8) 0.0164 (7) −0.0041 (8) C9
0.0306 (8) 0.0272 (9) 0.0320 (9) 0.0002 (7) 0.0153 (7) −0.0010 (7) C10 0.0299 (9) 0.0320 (10) 0.0321 (9) 0.0035 (8) 0.0146 (7) 0.0032 (8) C11 0.0274 (8) 0.0360 (10) 0.0326 (9) −0.0043 (8) 0.0169 (7) −0.0012 (8) C12
0.0354 (9) 0.0362 (10) 0.0313 (9) 0.0015 (8) 0.0160 (7) −0.0006 (8) C13
0.0367 (10) 0.0337 (11) 0.0480 (11) 0.0005 (8) 0.0218 (9) −0.0014 (9) C14 0.0415 (10) 0.0444 (12) 0.0462 (11) −0.0106 (9) 0.0281 (9) −0.0145 (9) C15 0.0504 (11) 0.0527 (13) 0.0334 (9) −0.0138 (11) 0.0245 (9) −0.0082 (10) C16 0.0465 (10) 0.0420 (12) 0.0331 (9) −0.0069 (9) 0.0208 ( (14) C21-C20-C19 119.6 (2) N1-C1-C23 109.51 (13) C21-C20-H20 120.2 C2-C1-C23 115.48 (15) C19-C20-H20 120.2 N1-C1-H1 106.3 C20-C21-C22 120.2 (2) C2-C1-H1 106.3 C20-C21-H21 119.9 C23-C1-H1 106.3 C22-C21-H21 119.9 C7-C2-C3 119.34 (16) C21-C22-C17 121.5 (2) supplementary materials sup-10 
